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Description 

[0001] This invention relates to razor blades and to 
processes of forming razor blades with sharp and dura- 
ble cutting edges. 

[0002] A razor blade typically is formed of suitable 
substrate material such as metal or ceramic and an 
edge is formed with wedge-shape configuration with an 
ultimate edge or tip that has a radius of less than about 
1 ,000 angstroms, the wedge shaped surfaces having an 
included angle of less than 30°. As shaving action is 
severe and blade edge damage frequently results and 
to enhance shavability, the use of one or more layers of 
supplemental coating material has been proposed for 
shave facilitation, and/or to increase the hardness 
and/or corrosion resistance of the shaving edge. A 
number of such coating materials have been proposed, 
Such as polymeric materials and metals, as well as 
other materials including diamond and diamond-like 
carbon (DLC) material. Each such layer or layers of sup- 
plemental material must have adhesion compatibility so 
that each layer remains firmly adhered to the substrate 
throughout the useful life of the razor blade, and desira- 
bly provide characteristics such as improved shavability, 
improved hardness and/or corrosion resistance while 
not adversely affecting the geometry and cutting effec- 
tiveness of the shaving edge. It has been proposed to 
provide the cutting edges of razor blades with improved 
mechanical properties by applying to the sharpened 
edge of the substrate a coating of diamond or diamond- 
like carbon (DLC) material. Such materials may be 
characterized as having substantial sp 3 carbon bond- 
ing; a mass density greater than 1.5 grams/cm 3 ; and a 
Raman peak at about 1331 cm 1 (diamond) or about 
1552 cm 1 (DLC). However, such proposals have not 
been satisfactory due to the tendency of the diamond or 
diamond-like coating to have poor adhesion to and to 
peel off from the wedge-shaped edge of the substrate. 
[0003] U.S. Patent 3,761 ,374 discloses a process for 
depositing a strengthening layer of metal or alloy mate- 
rial such as chromium or chrome-platinum upon a 
sharpened edge of a razor blade. 
[0004] German Patent 3,047,888 discloses coating a 
tool or razor blade surface with a carbon layer having a 
diamond-like structure and with an interlayer of silicon 
or silicon dioxide. 

[0005] It has now been found that an interlayer of 
molybdenum provides an excellent adhesion of the dia- 
mond or diamond-like carbon to the wedge-shaped 
edge of the substrate, but it has been found that under 
certain accelerated corrosion testing conditions such as 
immersion in hot distilled water at 80°C. for 16 hours, a 
diamond-like carbon coating can delaminate from a 
molybdenum interlayer and the steel blade substrate by 
what appears to be an electrochemical reaction. 
[0006] The invention resides in a process of forming a 
razor blade which comprises providing a substrate, 
forming a wedge-shaped sharpened edge on the sub- 



strate having an included angle of less than 30 degrees, 
depositing an interlayer on the substrate, and depositing 
a layer of diamond or diamond-like carbon material on 
the interlayer so that the interlayer is between and in 

5 contact with the layer of diamond or diamond-like car- 
bon material on the one side and with the substrate 
including its sharpened edge on the other side, charac- 
terized in that the substrate has a tip radius of less than 
twelve hundred angstroms and the interlayer consists of 

10 niobium. 

[0007] The invention also resides in a razor blade 
which is the direct end product of the aforesaid process, 
comprising a substrate having a wedge-shaped edge 
with an included angle of less than 30 degrees, an inter- 

15 layer on the substrate and a layer of diamond or dia- 
mond-like carbon material on the interlayer so that the 
interlayer is between and in contact with the layer of dia- 
mond or diamond-like carbon material on one side and 
with the substrate including its sharpened edge on the 

20 other, characterized in that the substrate has a tip radius 
of less than twelve hundred angstroms and the inter- 
layer consists of niobium. The invention further resides 
in a shaving unit including one or more of such blades. 
[0008] The blade exhibits excellent shaving properties 

25 and long shaving life. 

[0009] Preferred embodiments are defined by the 
dependent claims. 

[0010] The interlayer and the diamond or DLC layer 
may be deposited by various techniques such as 

30 plasma decomposition of hydrocarbon gases, sputter 
deposition using ions from either a plasma or an ion gun 
to bombard a target, directly using a beam of carbon 
ions, and ion bean assisted deposition (I BAD) process 
using either E-Beam or sputtering sources. 

35 [0011] In a particular process, the substrate is 
mechanically abraded in a sequence of honing steps to 
form the sharpened edge; layers of niobium and dia- 
mond or diamond-like carbon material are successively 
deposited by sputtering; the niobium interlayer having a 

40 thickness of less than about five hundred angstroms, 
and the diamond or DLC coating on the niobium coated 
cutting edge having a thickness of at least about twelve 
hundred angstroms; the layer of diamond having a 
Raman peak at about 1331 cm' 1 and the layer of dia- 

45 mond-like carbon (DLC) material having a Raman peak 
at about 1550 cm' 1 ; substantial sp3 carbon bonding; 
and a mass density greater than 1 .5 grams/cm 3 ; and an 
adherent polymer coating is applied on the diamond or 
DLC coated cutting edge. 

50 [0012] The shaving unit comprising a razor blade 
according to the invention may be of the disposable car- 
tridge type adapted for coupling to and uncoupling from 
a razor handle or may be integral with a handle so that 
the complete razor is discarded as a unit when the 

55 blade or blades become dull. The front and rear skin 
engaging surfaces cooperate with the blade edge (or 
edges) to define the shaving geometry. Particularly pre- 
ferred shaving units are of the types shown in U.S. Pat- 
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ent 3,876.563 and in U.S. Patent 4,586.255. 
[001 3] Other features and advantages of the invention 
will be seen as the following description of particular 
embodiments progresses, in conjunction with the draw- 
ings, in which: 

Fig. 1 is a perspective view of a shaving unit com- 
prising a razor blade in accordance with the inven- 
tion; 

Fig. 2 is a perspective view of another shaving unit 
comprising a razor blade in accordance with the 
invention; 

Fig. 3 is a diagrammatic view illustrating one exam- 
ple of razor blade edge geometry in accordance 
with the invention; 

Fig. 4 is a diagrammatic view of apparatus for use in 
the process in accordance with the invention; and 
Figs. 5 and 6 are Raman spectra of DLC material 
deposited with the apparatus of Fig. 4. 

Description of Particular Embodiments 

[0014] With reference to Fig. 1, shaving unit 10 
includes structure for attachment to a razor handle, and 
a platform member 12 molded of high-impact polysty- 
rene that includes structure defining forward, trans- 
versely-extending skin engaging surface 14. Mounted 
on platform member 12 are leading blade 16 having 
sharpened edge 18 and following blade 20 having 
sharpened edge 22. Cap member 24 of molded high- 
impact polystyrene has structure defining skin-engag- 
ing surface 26 that is disposed rearwardly of blade edge 
22. and affixed to cap member 24 is shaving aid com- 
posite 28. 

[001 5] The shaving unit 30 shown in Fig. 2 is of the 
type shown in Jacobson U.S. Patent 4,586.255 and 
includes molded body 32 with front portion 34 and rear 
portion 36. Resiliency secured in body 32 are guard 
member 38, leading blade unit 40 and trailing blade unit 
42. Each blade unit 40, 42 includes a blade member 44 
that has a sharpened edge 46. A shaving aid composite 
48 is frictionally secured in a recess in rear portion 36. 
[001 6] A diagrammatic view of the edge region of the 
blades 16, 20 and 44 is shown in Fig. 3. The blade 
includes stainless steel body portion 50 with a wedge- 
shaped sharpened edge formed in a sequence of edge 
forming honing operations that forms a tip portion 52 
that has a radius typically less than 500 angstroms with 
facets 54 and 56 that diverge at an angle of about 13°. 
Deposited on tip 52 and facets 54, 56 is interlayer 58 of 
niobium that has a thickness of about 300 angstroms. 
Deposited on niobium interlayer 58 is outer layer 60 of 
diamond-like carbon (DLC) that has a thickness of 
about 2,000 angstroms, with facets 62, 64 that have 
lengths of about one-quarter micrometer each and 
define an included angle of about 80°, facets 62, 64 
merging with main facet surfaces 66, 68 that are dis- 
posed at an included angle of about 13° and an aspect 



ratio (the ratio of the distance (a) from DLC tip 70 to 
stainless steel tip 52 and the width (b) of the DLC coat- 
ing 60 at tip 52) of about 1 .7. Deposited on layer 60 is an 
adherent telomer layer 72 that has a substantial as 
5 deposited thickness but is reduced to monolayer thick- 
ness during initial shaving. 

[0017] Apparatus for processing blades of the type 
shown in Fig. 3 is diagrammaticaily illustrated in Fig. 4. 
That apparatus includes a DC planar magnetron sput- 

10 tering system manufactured by Vac Tec Systems of 
Boulder, Colorado that has stainless steel chamber 74 
with wall structure 80, door 82 and base structure 84 in 
which is formed port 86 coupled to a suitable vacuum 
system (not shown). Mounted in chamber 74 is carousel 

15 support 88 with upstanding support member 90 on 
which is disposed a stack of razor blades 92 with their 
sharpened edges 94 in alignment and facing outwardly 
from support 90. Also disposed in chamber 74 are sup- 
port structure 76 for target member 96 of niobium 

20 (99.99% pure) and support structure 78 for target mem- 
ber 98 of graphite (99.999% pure). Targets 96 and 98 
are vertically disposed plates, each about twelve cen- 
timeters wide and about thirty-seven centimeters long. 
Support structures 76, 78 and 88 are electrically iso- 

25 lated from chamber 74 and electrical connections are 
provided to connect blade stack 92 to RF power supply 
100 through switch 102 and to DC power supply 104 
through switch 106; and targets 96 and 98 are con- 
nected through switches 108, 110, respectively, to DC 

30 magnetron power supply 112. Shutter structures 114 
and 116 are disposed adjacent targets 96, 98, respec- 
tively, for movement between an open position and a 
position obscuring its adjacent target. 
[0018] Carousel 88 supports the blade stack 92 with 

35 the blade edges 94 spaced about seven centimeters 
from the opposed target plate 96, 98 and is rotatable 
about a vertical axis between a first position in which 
blade stack 92 is in opposed alignment with niobium tar- 
get 96 (Fig. 4) and a second position in which blade 

40 stack 92 is in opposed alignment with graphite target 
98. 

[001 9] In a particular processing sequence, a stack of 
blades 92 (five centimeters high) is secured on support 
90; chamber 74 is evacuated; the targets 96, 98 are 

45 cleaned by DC sputtering for five minutes; switch 1 02 is 
then closed and the blades 92 are RF cleaned in an 
argon environment for five minutes at a pressure of ten 
millitorr, an argon flow of 200 seem and a power of 1 .5 
kilowatts; the argon flow is then reduced to 150 seem at 

so a pressure of 2.0 millitorr in chamber 74; switch 106 is 
closed to apply a DC bias of -25 volts on blades 92; 
switch 1 08 is closed to commence sputtering at one kil- 
owatt power and shutter 114 in front of niobium target 
96 is opened for thirty seconds to deposit a niobium 

55 layer 58 of about 300 angstroms thickness on the blade 
edges 94. Shutter 1 14 is then closed, switches 106 and 
108 are opened, and carousel 88 is rotated 90° to juxta- 
pose the blade edges of blade stack 92 with graphite 
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target 98. Pressure in chamber 74 is maintained at two 
millttorr with an argon flow of 150 seem; switch 110 is 
closed to sputter graphite target 98 at 750 watts; switch 
102 is closed to apply a 13.56 MHz RF bias of eight 
hundred watts (-420 volts DC self bias voltage) on 
blades 92, and concurrently shutter 116 is opened for 
twenty minutes to deposit a DLC layer 60 of about two 
thousand angstroms thickness on niobium layer 58. The 
DLC coating 60 had a radius at tip 70 of about 350 Ang- 
stroms that is defined by facets 62, 64 that have an 
included angle of about 80°, and an aspect ratio of 
about 1.9:1. As illustrated in Fig. 5, Raman spectros- 
copy of the coating material 60 deposited in this process 
shows a broad Raman peak 118 extending between 
about 1350 and 1530 cm" 1 wave numbers, a spectrum 
typical of DLC structure. 

[0020] A coating 72 of polytetrafluoroethylene telomer 
is then applied to the DLC-coated edges of the blades. 
The process involves heating the blades in a neutral 
atmosphere of argon and providing on the cutting edges 
of the blades an adherent and friction-reducing polymer 
coating of solid PTFE. Coatings 58 and 60 were firmly 
adherent to the blade body 50, provided low wet wool 
felt cutter force (the lowest of the first five cuts with wet 
wool felt (L5) being about 0.45 kilogram), and withstood 
repeated applications of wool felt cutter forces indicating 
that the DLC coating 60 is substantially unaffected by 
exposure to the severe conditions of this felt cutter test 
and remains firmly adhered to the blade body 50. even 
after immersion in 80°C. distilled water for sixteen 
hours. Resulting blade elements 44 were assembled in 
cartridge units 30 of the type shown in Fig. 2 and 
shaved with excellent shaving results. 

Claims 

1 . A process of forming a razor blade which comprises 
providing a substrate (50), forming a wedge- 
shaped sharpened edge (52) on the substrate hav- 
ing an included angle of less than 30 degrees, 
depositing an interlayer (58) on the substrate, and 
depositing a layer (60) of diamond or diamond-like 
carbon material on the interlayer so that the inter- 
layer is between and in contact with the layer of dia- 
mond or diamond-like carbon material on the one 
side and with the substrate including its sharpened 
edge on the other side, characterized in that the 
substrate has a tip radius of less then twelve hun- 
dred angstroms and the interlayer (58) consists of 
niobium. 

2. A process according to claim 1, characterized by 
the fact that the interlayer (58) on the sharpened 
edge (52) has a thickness of less than about five 
hundred angstroms, and the diamond or diamond- 
like carbon layer (60) on the interlayer-coated 
sharpened edge has a thickness of at least twelve 
hundred angstroms from the sharpened edge of the 



6 

substrate to a distance of forty micrometers from 
said edge. 

3. A process according to claim 1 or 2, characterized 
5 by the fact that the substrate (50) is of metal and the 

diamond or diamond-like carbon layer (60) is at 
least twice as hard as said metal substrate. 

4. A process according to any one of the preceding 
io claims, characterized by the fact that the diamond 

or diamond-like carbon layer (60) is deposited in an 
argon atmosphere in an evacuated chamber (74) in 
which graphite and niobium targets (96,98) are 
located; the niobium target (96) is energized, and 

15 an interlayer (58) of niobium is deposited on the 
blade edge by sputtering, and the graphite target 
(98) is then energized to deposit a layer (60) of the 
diamond or diamond-like carbon material on the 
niobium layer while an RF bias is applied to the sub- 

20 strate (50). 

5. A process according to any one of the preceding 
claims, characterized by the fact that the layer (60) 
of diamond or diamond-like carbon material has a 

25 radius at its ultimate tip of less than about four hun- 
dred angstroms. 

6. A process according to any one of the preceding 
claims, characterized by the fact that the diamond 

30 or diamond-like carbon material layer (60) on the 
blade edge (52) has a thickness of about two thou- 
sand angstroms. 

7. A process according to any one of the preceding 
35 claims, characterized by the further step of applying 

an adherent polymer coating (72) on the diamond 
or diamond-like carbon material coated sharpened 
edge (52). 

40 8. A razor blade obtained as the direct end product of 
the process of any one of claims 1-7, comprising a 
substrate having a wedge-shaped edge with an 
included angle of less than 30 degrees, an inter- 
layer on the substrate and a layer of diamond or dia- 
45 mond-like carbon material on the interlayer so that 
the interlayer is between and in contact with the 
layer of diamond or diamond-like carbon material 
on one side and with the substrate including its 
sharpened edge on the other, characterized in that 
so the substrate has a tip radius of less than twelve 
hundred angstroms and the interlayer consists of 
niobium. 

9. A razor blade according to claim 8. characterized by 
55 the fact that the layer (60) of diamond or diamond- 
like carbon material has a Raman peak at about 
1331 cm" 1 (diamond) or about 1552 cm" 1 (DLC), an 
aspect ratio of less than about 3:1; substantial sp 3 
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carbon bonding; and a mass density greater than 
1.5 grams/cm 3 . 

10. A shaving unit characterized by the fact that it 
includes one or more razor blades according to s 
claim 8 or 9. 

Patentanspruche 

1 . Verfahren zur Herstellung einer RasierWinge, wobei 10 
das Verfahren fblgendes umfaGt: die Bereitstellung 
eines Substrats (50); die Gestartung einer keilformi- 
gen, scharfen Kante (52) an dem Substrat mit 
einem Offnungswinkel von weniger als 30 Grad; 
Auftragen einer Zwischenschicht (58) auf dem Sub- is 
strat; und Auftragen einer Schicht (60) aus Diamant 
Oder einem diamantartigen Kohlenstoff auf der Zwi- 
schenschicht, so da 8 sich die Zwischenschicht zwi- 
schen der Diamantschicht Oder der diamantartigen 
Kohlenstoffschicht auf der einen Seite und in Kbn- 20 
takt damit befindet, und wobei das Substrat mit 
dessen scharfen Kante auf der anderen Seite vor- 
gesehen ist; dadurch gekennzeichnet, da 8 das 
Substrat einen Sp'rtzenradius von weniger als zwolf- 
hundert Angstrom aufweist, und wobei die Zwi- 2s 
schenschicht (58) Niobium umfaBt. 

2. Verfahren nach Anspruch 1, gekennzeichnet durch 
die Tatsache, da8 die Zwischenschicht (58) an der 
scharfen Kante (52) eine Dicke von weniger als 30 
etwa fOnfhundert Angstrom aufweist, und wobei die 
Diamant- oder die diamantartige Kohlenstoffschicht 
(60) an der mit der Zwischenschicht beschichteten 
scharfen Kante eine Dicke von mindestens zwOlf- 
hundert AngstrOm von der scharfen Kante des Sub- 35 
strats bis zu einer Entfernung von vierzig 
Mikrometern von der genannten Kante aufweist. 

3. Verfahren nach Anspruch 1 oder 2, gekennzeichnet 
durch die Tatsache, daft das Substrat (50) aus 40 
Metal I ist. und wobei die Diamantschicht oder dia- 
mantartige Kohlenstoffschicht (60) mindestens 
doppelt so hart ist wie das genannte MetaHsubstrat 

4. Verfahren nach einem der vorstehenden AnsprO- 45 
che, dadurch gekennzeichnet, da6 die Diamant- 
schicht oder die diamantartige Kohlenstoffschicht 
(60) in einer Argonatmosphare in einer luftieeren 
Kammer (74) aufgetragen wird, in der sich Graphit- 
und Ni obi urn- Target el emente (96, 98) befinden; so 
wobei das Niobium-Targetelement (96) erregt wird, 
und wobei eine Zwischenschicht (58) aus Niobium 
durch Sputtertechnik auf der Klingenkante aufge- 
tragen wird, und wobei das Graphit-Targetelement 
(98) danach erregt wird, urn eine Schicht (60) aus 55 
Diamant oder einem diamantartigen Kohlenstoff 
auf der Niobiumschicht aufzutragen, wahrend dem 
Substrat (50) eine Hochfrequenzvorspannung 



zugefuhrt wird. 

5. Verfahren nach einem der vorstehenden Anspru- 
che, dadurch gekennzeichnet, daG die Schicht (60) 
aus Diamant oder einem diamantartigen Kohlen- 
stoff an ihrer auGersten Spitze einen Radius von 
weniger als etwa vierhundert Angstrom aufweist. 

6. Verfahren nach einem der vorstehenden AnsprO- 
che, dadurch gekennzeichnet, daG die Schicht (60) 
aus Diamant oder einem diamantartigen Kohlen- 
stoff auf der Klingenkante (52) eine Dicke von etwa 
zweitausend Angstrom aufweist 

7. Verfahren nach einem der vorstehenden AnsprQ- 
che, gekennzeichnet durch den weiteren Schritt 
des Auftragens einer haftenden Polymerbeschich- 
tung (72) auf die mit Diamant oder einem diamant- 
artigen Kohlenstoff beschichteten scharfen Kante 
(52). 

8. RasierWinge, die das unmittelbare Endprodukt des 
Verfahrens nach einem der Anspruch en 1 bis 7 ist, 
wobei die RasierWinge folgendes umfaGt: ein Sub- 
strat mit einer keilfOrmigen Kante mit einem Off- 
nungswinkel von weniger als 30 Grad; eine 
Zwischenschicht auf dem Substrat und eine 
Schicht aus Diamant oder einem diamantartigen 
Kohlenstoff auf der Zwischenschicht, so daG sich 
die Zwischenschicht zwischen der Diamantschicht 
oder der diamantartigen Kohlenstoffschicht auf der 
einen Seite und in Kontakt damit befindet, und 
wobei das Substrat mit dessen scharfen Kante auf 
der anderen Seite vorgesehen ist; dadurch gekenn- 
zeichnet, daG das Substrat einen Spitzenradius von 
weniger als zwOlfhundert AngstrOm aufweist, und 
wobei die Zwischenschicht Niobium umfaGt. 

9. RasierWinge nach Anspruch 8, dadurch gekenn- 
zeichnet, daG die Schicht (60) aus Diamant Oder 
einem diamantartigen Kohlenstoff einen Raman- 
Spitzenwert von 1331 cm" 1 (Diamant) oder etwa 
1552 cm" 1 (diamantartiger Kohlenstoff). ein Lan- 
genverhaltnis von weniger als etwa 3:1, eine 
wesentliche sp 3 Kbhlenstoffbindung und eine Mas- 
sedichte von mehr als 1 ,5 Gramm/cm 3 aufweist. 

10. Rasiereinheit, dadurch gekennzeichnet, daG diese 
eine oder mehrere der Rasierklingen gemaG den 
Anspruchen 8 oder 9 aufweist 

Revendications 

1 . Procede de formation d'une lame de rasoir qui com- 
prend la fourniture d'un substrat (50), la formation 
sur le substrat d'un bord tranchant en forme de coin 
(52) ayant un angle de degagement infer ieur a 30°, 
le depdt d'une couche intermediate (58) sur le 
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substrat et le depdt d'une couche (60) de diamant 
ou de materiau carbone analogue au diamant sur la 
couche intermediate de maniere que la couche 
intermediaire sort entre et en contact avec la cou- 
che de diamant ou de materiau carbone analogue 5 
au diamant d'un cote et avec le substrat y compris 
son bord tranchant de I'autre cdte, caracterise en 
ce que le substrat a un rayon d'extremite inferieur a 
1 200 A et la couche intermediaire (58) consiste en 
niobium. 10 

Procede selon la revendication 1 , caracterise par le 
fait que la couche intermediaire (58) sur le bord 
tranchant (52) a une epaisseur inferieure a environ 
500 A, et la couche de diamant ou de carbone ana- 75 
logue au diamant (60) sur le bord tranchant recou- 
vert par la couche intermediaire a une epaisseur 
d'au moins 1 200 A depuis le bord tranchant du 
substrat jusqu'a une distance de 40 |im dudit bord. 

20 

Procede selon la revendication 1 ou 2, caracterise 
par le fait que le substrat (50) est en metal et la cou- 
che de diamant ou de carbone analogue au dia- 
mant (60) est au moins deux fois plus dure que ledit 
substrat metallique. 25 

Procede selon Tune quelconque des revendications 
precederrtes, caracterise par le fait que la couche 
de diamant ou de carbone analogue au diamant 
(60) est deposee dans une atmosphere d'argon 30 
dans une chambre mise sous vide (74) dans 
laquelle sont situees des cibles de graphite et de 
niobium (96, 98), la cible de niobium (96) est exci- 
tee et une couche intermecliaire (58) de niobium est 
deposee sur le bord de la lame par pulverisation as 
cathodique, puis la cible de graphite (98) est exci- 
tee pour deposer une couche (60) de diamant ou 
de materiau carbone analogue au diamant sur la 
couche de niobium, tandis qu'une polarisation RF 
est appliquee au substrat (50). 40 

Procede selon Tune quelconque des revendications 
precederrtes, caracterise par le fait que la couche 
(60) de diamant ou de materiau carbone analogue 
au diamant a un rayon au niveau de son extremrte 45 
ultime inferieur a environ 400 A. 

Procede selon Tune quelconque des revendications 
precedentes, caracterise par le fait que la couche 
de diamant ou de materiau carbone analogue au so 
diamant (60) sur le bord (52) de la lame a une 
epaisseur d'environ 2 000 A. 

Procede selon Tune quelconque des revendications 
precederrtes, caracterise par I'etape supplemen- 55 
taire duplication d'un rev§tement de polymere 
adherant (72) sur le bord tranchant (52) recouvert 
de diamant ou de materiau carbone analogue au 



10 
diamant. 

8. Lame de rasoir obtenue sous forme de produit final 
direct du procede selon Tune quelconque des 
revendications 1 a 7, comprenant un substrat ayant 
un bord en forme de coin avec un angle de degage- 
ment inferieur a 30°, une couche intermediaire sur 
le substrat et une couche de diamant ou de mate- 
riau carbone analogue au diamant sur la couche 
intermecliaire, de sorte que la couche intermecliaire 
est situee entre et en contact avec la couche de 
diamant ou de materiau carbone analogue au dia- 
mant d'un cdte et avec le substrat y compris son 
bord tranchant de ('autre, caracterisee en ce que le 
substrat a un rayon d'extremite interieur a 1 200 A 
et la couche intermediaire consiste en niobium. 

9. Lame de rasoir selon la revendication 8, caracteri- 
see par le fait que la couche (60) de diamant ou de 
materiau carbone analogue au diamant a un pic 
Raman a environ 1 331 cm" 1 (diamant) ou a environ 
1 552 cm' 1 (CAD), un rapport d'allongement infe- 
rieur a environ 3:1 , une liaison du carbone sensible- 
ment sp 3 et une masse volumique sup6rieure a 1 ,5 
g/cm 3 . 

1 0. Unite de rasage caracterisee par le fait qu'elle com- 
prend une ou plusieurs lames de rasoir selon la 
revendication 8 ou 9. 
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